
WW
F o r t s c h r i t t e  d e r  Z o o lo g ie  p r o g r e s s  i n  Z o o l o g ) '  • B a n d  V o l .  3 6  • As* t h l e r ^ ^ t l - E h l B s ~ ( E d s ' . ) ' :  F re ë r lW iri^  © ^ J i ç j l j i p f i t P & ^ l m i ^ s . - .  , 

G u s t a v  F i s c h e r  V e r l a g  • S t u t t g a r t  • N e w  Y o r k  • 1 9 8 8

Fecampiidae (Turbellaria, Neorhabdocoela) in Greenland waters

A a g e  M 0 LLER C h r i s t e n s e n

M arine  Biological L ab ora to ry , D K -3000 H elsingor, D enm ark

In troduction

T h e  on ly  p u b lish ed  d esc rip tio n  o f  a fecam piid  tu rb e lla r ia n  fro m  G re en la n d  is th a t  o f  
K ro n b o rg ia  carid ico la  by K a n n e \ g o r f f  a n d  C h r i s t e n s e n  (1966). It w as  desc rib ed  from  
w o rm s fo u n d  in  th e  b o d y  cav ity  o f  p reserv ed  sh rim p s, L e b b e u s  po laris  (Sabine), P asiphaea  
ta rda  K ro y er a n d  E ualis m a c h ilen ta  (K royer), co llected  m ain ly  fro m  a n u m b e r  o f  G re en ­
lan d  ex p ed itio n s . A lth o u g h  m o s t o f  th e  in fested  sh rim p s w ere  L. p o la ris , a w o rm  tak en  
fro m  th e  o n ly  in fested  sp ec im en  o f  E. m a ch ilen ta  w as d esig n a ted  as th e  h o lo ty p e .

T h e  a u th o rs  fo u n d  it d ifficu lt to  e x p la in  w h y  th e  in fested  sh rim ps cam e  m ain ly  fro m  
sh a llo w  w a te rs , w h ereas th e  co co o n  assig n ed  to  K. carid ico la  cam e fro m  d ep h ts  o f  a b o u t 
2 0 0  to  m o re  th a n  1 0 0 0  m . I t  w as  n o te d , h o w ev er, th a t  a  co co o n  ta k e n  a t  E gedsm inde  
(d ep th  u n k n o w n ) in  1 8 9 2  d iffered  so m u ch  fro m  th e  o th e rs  th a t  it co u ld  on ly  b e lo n g  to  a 
seco n d  u n d esc rib ed  species, It w as irreg u larly  coiled  an d  sh o w ed  signs o f  h av in g  been in 
c o n ta c t w ith  o rg an ism s su ch  as b ry o z o an s . It w as la te r  described  as c o co o n  ty p e  C  by 
C h r i s t e n s e n  an d  K a n n e v o r f f  (1 9 6 7 ) w h o  also  n o te d  th a t  several o th e r  c o co o n  rem ains 
in  th e  o rig in a l m a te ria l b e lo n g ed  to  th is  type.

I t  w as n o t  an tic ip a te d , h o w ev er, th a t  th e  w o rm  m a te ria l trea te d  in  th e  1 9 6 6  p a p e r  a lso  
re p re se n ted  tw o  species. T h a t  th is  w a s  th e  case becam e c lear w h en  D r. A r n e  N 0 r r e v a n g ,  
as a m em b er o f th e  K ap  Farve l E x p ed itio n  to  Sou th  G re en la n d  in  1 9 7 0 , o b se rv ed  a fem ale  
K ro n b o rg ia  leave its h o s t ,  L. p o la ris , a n d  c o n stru c t a co co o n  id en tica l to  th e  type C 
co co o n .

T h is  d iscovery  p o se d  th e  q u e s tio n  as to  w h ich  sh rim p  species K. carid ico la  an d  the 
u n d esc rib ed  species really  in fes t, respec tive ly , an d  w h e th e r  th e  coco o n  desc rib ed  as th a t  of 
K. carid ico la  really  be lo n g s to  th a t  species.

T h ese  asp ects a re  d e a lt  w ith  in  th e  p re se n t p a p e r  a lth o u g h  it h as  n o t been  p o ss ib le  to  
p ro v id e  a key to  d iffe re n tia te  b e tw een  th e  tw o  species o n  m o rp h o lo g ica l a n d  a n a to m ic a l 
c rite ria .

M aterials and  m ethods

T h e  m a te ria l co llected  in  the e x tre m e  S o u th  o f G reen lan d  by th e  K ap  Farve l E x p ed itio n  
cam e  fro m  s ta tio n s  2 1 , 8 4 , 9 5 , 1 0 1 , 1 1 2 , a n d  142 (see s ta tio n  list by L e m c h e ,  J u s t  an d  
N 0 r r e v a n g )  a t d e p th s  b e tw een  10 a n d  1 2 0  m.

T h e  G re en la n d  F isheries a n d  E n v iro n m e n t R esearch  In s titu te  (G .F .E .R .I.) p ro v id e d  23 
in fes ted  P. ta rda  co llec ted  in  so u th w e s t G re en la n d  in  th e  o u te r  p a r t  o f  th e  B red efjo rd  a t
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6 6 0  m  a n d  in  th e  S u k k e rto p p en  D eep a t 4 4 0 - 5 4 0  m  d e p th  b e tw een  1968  a n d  1981 , as 
w ell as so m e  co coons a n d  co co o n  frag m en ts  tak e n  in  th e  sam e o r  o th e r  localities in  
so u th e rn  G reen lan d . A t a m uch  earlie r d a te  th e  S m ith so n ian  In s titu tio n  (U .S .N .M .) p laced  
16 co co o n s a t  m y d isp o sa l, a ll o f  w h ich  a re  iden tica l w ith  th e  reg u la ry  coiled  co co o n  
o rig in a lly  assigned  to  K. cardicola.

N o n e  o f  th e  w o rm s in  th e  G reen lan d  m a te ria l h a d  been rem o v ed  fro m  th e ir  h o sts, a n d  
th is  m ak e s  th em  d ifficu lt to  han d le . T h e  w o rm  is frag ile  a n d  lies ex trem ely  tw isted  in a 
tig h t, th ic k  m ass ( K a n n e w o r f f  a n d  C h r i s t e n s e n ,  1 9 6 6 , pi. 2). It c a n n o t be rem o v ed  a n d  
s tra ig h te n e d  o u t, a n d  it is, in nearly  all cases, d ifficu lt o r  im p o ssib le  to  lo ca te  th e  p o ste rio r  
en d  o f th e  w o rm  a n d  rem o v e  it in tac t.

N ev erth e le ss , se ria l sec tio n s w ere  o b ta in e d  from  th e  p o s te r io r  end  o f  w o rm s tak e n  fro m  
b o th  P. ta rda  a n d  L. po la ris  an d  s ta in ed  w ith  E h rlich ’s h a em a to x y lin  a n d  eosin. N o  
a tte m p ts  w e re  m ad e  to  sec tio n  w h o le  w o rm s , a lth o u g h  sec tio n s fro m  o th e r  p a rts  o f  th e  
w o rm s w ere  o b ta in e d .

Results and discussion

T h e  seria l sec tio n s rev ea led  th a t  b o th  K . caridicola  an d  th e  new  species possess all th e  
typ ica l tra its  of th e  g enus, in c lu d in g  d e ta ils  described  fo r K. p u g e tte n sis  ( S h in n  a n d  
C h r i s t e n s e n ,  1985) such  as accesso ry  re p ro d u c tiv e  g lan d s  an d  an  o o ty p e .

In  b o th  species th e  c o n v o lu ted  p a r t  o f  th e  ovovite lline  d u c t m ay  w in d  to  th e  ex ten t th a t  
th e  d u c t m ay  a p p e a r  seven  tim es in  a cross sec tio n  o f th e  w o rm . A lth o u g h  n o  m o rp h o lo g i­
cal o r  a n a to m ic a l d ifferencs w ere  fo u n d , th ey  m u st be  p re sen t. It h a s , fo r  exam ple , n o t 
been  p o ss ib le  to  m easu re  o v a ria n  leng th  re la tiv e  to  to ta l  len g th , o r  s tu d y  details o f th e  
n e rv o u s  system . H o w ev e r, a p a r t  fro m  d ifferences in th e  m o rp h o lo g y  o f  th e  co co o n  a n d  th e  
m o d e  o f a tta c h in g  it, th e  tw o  species can  be iden tified  in  field  co llec tio n s b ecause  th ey  
in fes t d iffe re n t h o s t species. P ro o f o f  th is  com es fro m  th e  fo llo w in g  facts.

T h e  sp ec im en  o f  E . m a c h ilen ta , in  w h ic h  the  h o lo ty p e  o f  K. carid ico la  occu rred , w as 
cau g h t in  th e  in n e r  p a r t  o f  th e  T u n g lia rfik  F jo rd  in  th e  Ju lian e h âb  d is tr ic t in  so u th -w est 
G re en la n d  a t  a  d e p th  o f  2 9 0  m  (K a n n e n o r f f  a n d  C h r i s t e n s e n ,  1966). T h is is a lo ca lity  
a n d  d e p th  w h e re  P. tarda  a n d  L. polaris  a lso  m ay  occur, a lth o u g h  th e  fo rm er is a b a th y - 
pe lag ic  d e ep -w a te r (2 5 0 -2 4 0 0  m ) species ( S i v e r t s e n  a n d  H o l t h u i s ,  1956) asso c ia ted  
w ith  m u d d y  b o tto m s , an d  th e  la t te r  p re d o m in a n tly  is a sh a llo w -w a te r  species usually  
asso c ia ted  w ith  g ravelly  o r  sto n y  b o tto m s. It m ay  occu r d eeper d o w n  o n  m u d  b o tto m s 
( S t e p h e n s e n ,  1 935), b u t  in m o st cases, p e rh a p s  all, on ly  w h ere  s to n es o r  gravel m ay  be 
fo u n d  ( H o f s t e n ,  1916).

F o r L . po la ris  i t  is c lear fro m  N o r r e v a n g i  d irec t o b se rv a tio n s  th a t  th e  K ronborg ia  
in fes tin g  it  p ro d u c es  th e  type C  coco o n  (fig. 1). T h e  q u estio n  is w h e th e r  th is  is th e  species 
th a t  a lso  in fests E. m a c h ile n ta , i.e. K. carid ico la , o r w h e th e r it is a new  species. In th e  
fo rm er case , K a n n e ’ä o r f f  a n d  C h r i s t e n s e n  (1966) obv iously  asc rib ed  th e  w ro n g  co co o n  
to  K. carid ico la .

E . m a c h ile n ta  is a Pac ific-A m erican  (W est G reen lan d ) species ( S t e p h e n s e n ,  1935) 
w h ich  d o es n o t  o c cu r o n  th e  east co as t o f  G re en la n d , n o r  a t  th e  loca lities  so u th  o f Iceland  
a n d  th e  F a ro e  Islan d s w h e re  th e  co co o n  asc rib ed  to  K. caridicola  w as ta k e n  (K a n n e w  o r f f  

a n d  C h r i s t e n s e n ,  1 966).
L. po la ris  o ccu rs  in  th e  N o r th  A tlan tic , b u t  there  it  has never b een  fo u n d  deeper d o w n  

th a n  a b o u t  7 0 0  m  ( G r e v e ,  1963) a lth o u g h  th ere  is a single fin d  fro m  W est G reen lan d  a t 
9 3 0  m . H e n ce  it is n o t  co n ce ivab le  th a t  is sh o u ld  o c cu r a t a d e p th  o f a b o u t  130 0  m  in  the 
N o r th  A tla n tic  lo ca lities  m e n tio n ed  above. In stead  these loca lities  a n d  d ep th s  a re  typ ica l
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Fig. 1: Cocoon of Kronborgia caridicola coiled around a bryozoan. Kap Farvel Exp. st. 84, 10-20 m, 
8. Aug. 1970.

fo r  P. ta rda  ( S i v e r t s e n  a n d  H o l t h u i s ,  1 9 5 6 ). It is in  fact th e  on ly  p o ssib le  h o s t  species 
w h ic h  occu rs  a t  all loca lities (p u b lish ed  a n d  u n p u b lish ed  da ta ) w h ere  th e  reg u la rly  coiled 
c o c o o n  h as been  fo u n d . T h ey  h a v e , fu r th e rm o re , been  collected  in o n e  a n d  th e  sam e traw l 
h a u l in  th e  S u k k e rto p p en  D eep a t  G .F .E .R .I. st. 5 9 5 6  on  1. A p ril 1981  (u n p u b l. d a ta ).

In  sh o r t ,  it  is th e  K ro n b o rg ia  in fes tin g  P. ta rda  th a t  rem ains to  be  desc rib ed  an d  nam ed.
O n  th e  ab o v e  b a ck g ro u n d  th e  fo llo w in g  in fo rm a tio n  can  be  given on  th e  tw o  species 

d iscussed .

K ro n b o rg ia  carid icola

T h is  species in fests E ualis m a ch ilen ta  a n d  L e b b e u s  po laris, w ith  th e  la tte r  b e in g  by fa r  
its m a in  h o s t. M o s t finds are fro m  th e  bays an d  fjo rd s in  o r  n e a r  th e  K ap Farvel d is tric t, 
b u t  it  h as  been  fo u n d  in  L. po la ris  as fa r n o r th  as M elvile  Bay on  th e  w e st co as t an d  
D a n m a rk sh a v n  on  th e  e a s t co as t o f  G re en la n d  ( K a n n e w o r f f  a n d  C h r i s t e n s e n ,  1 9 66). It 
h a s  been  fo u n d  a t  d ep th s  b e tw een  6 a n d  4 9 0  m , b u t th e  large  m a jo rity  h ave  been  ta k e n  a t 
d e p th s  less th a n  5 0  m.

K. carid ico la  is m u ch  sm alle r th a n  th e  d e ep -w a te r species. T h is is c learly  sh o w n  by th e  
size  o f  its c o co o n , i.e. th e  ty p e  C  c o co o n . C h r i s t e n s e n  and  K a n n e v o r f f  (1967) h a d  only  
in co m p le te  co co o n s  a t th e ir  d isp o sa l, b u t  su rm ised  th a t  one w ith  a len g th  o f a b o u t 14 cm  
w a s  a lm o s t co m p le te . T h is  is ve rified  by  th e  n e w er m ate ria l co n sis tin g  o f 17  co co o n s , all o f  
w h ich  a re  less th a n  2 0  cm  long.

ierxoet

: SO 37 15
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U p o n  leav ing  th e  h o st, th e  fem ale  p ro ceed s to  c o n s tru c t its c o co o n  so th a t  i t  coils 
ir reg u la rly  a ro u n d  sessile o rg a n ism s  such  a s  algae, h y d ro id s  a n d  b ry o z o an s  in  m u ch  th e  
sam e m a n n e r  as k n o w n  fo r K . p u g e tte n sis  ( S h in n  a n d  C h r i s t e n s e n ,  19 85). T h e  m ale  
rem a in s u n k n o w n .

T h e  d eep -w a ter species

T h is species in fests P asiphaea tarda . In  G reen lan d , w h e re  th is  w o rm  o r its co co o n  has 
b een  tak e n  a t  d ep th s  b e tw een  3 3 0  a n d  11 0 0  m , its d is tr ib u tio n  is re s tr ic te d  to  th a t  o f  its 
h o st, i.e . f ro m  a b o u t H o ls te in sb o rg  on  th e  w est co as t a n d  so u th  a ro u n d  th e  K ap Farvel 
d is tr ic t to  th e  S k jo ld u n g en -U m iv ik  d istric t o n  th e  eas t co as t. In  th e  N o r th  A tlan tic  it  occu rs  
as fa r e as t as th e  F a ro e  Is lands, a n d  it h as  as least o ccu rre d  as fa r w e st as th e  eas te rn  co as t 
o f C a n a d a  a n d  U .S.A . f ro m  N o v a  S cotia  to  D e law are  Bay. T h e  16 co co o n s fro m  th e  
S m ith so n ian  In s titu tio n  w ere  co llec ted  a t  15 s ta tio n s  in th e  la tte r  a rea  a d e p th  b e tw een  2 7 5

Fig. 2: C ocoon of deep-w ater K ronborgia  coiled a ro u n d  unidentified sponge. L indenow sfjord, 5 0 0  m, 
31. Aug. 1932. P.M . H ansen  coli.
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a n d  3 0 0 0  m  d u r in g  th e  years 1 8 7 8 -1 8 8 5 . It seem s s tra n g e  th a t  n o n e  sh o u ld  h ave  been 
ta k e n  o ff  th e  A m erican  co ast fo r m o re  th a n  a c en tu ry , so  it  m ay  n o  lo n g er be p re sen t, even 
th o u g h  P. ta rd a  is p re se n t ( S i v e r t s e n  a n d  H o l t h u i s ,  1 956).

T h e  c o c o o n  m ay  reach  a co n sid erab le  size. T h u s , o n e  co llected  in  th e  S u k k e rto p p en  
D eep  (5 5 0 -5 8 0  m ) on  24 . Ju n e  1975  (G .F .E .R .I. st. 5 1 1 2 )  m ea su re d  1 1 7  cm , in d ica tin g  
th a t  th e  fem ale  w o rm  m ay  becom e a b o u t 50  cm  long  o r  lo n g er.

A  sing le  case  o f  co iling  a ro u n d  an  o b jec t is sh o w n  in fig. 2 , b u t since th e  c o co o n  clearly  
h a d  b een  a n c h o re d  in  th e  b o tto m  in  th e  n o rm a l fash io n  b e fo re  co iling  to o k  p lace , it  is 
a lm o s t c e rta in ly  a fo r tu ito u s  case.

T h e  m ale  o f  th e  d eep -w a te r  species a lso  rem a in s  u n k n o w n .
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